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Radiotrequency Ablation Used to Treat Liver Metastases

W BETHESDA, Md—Radiofrequency
ablation (RFA) is being used to “cook”
tumeors where they lie and may be partic-
ularly usetul for destroying liver metastas-
es. This quick, nontoxic, relatively
noninvasive approach will soon be tested
in clinical trials, Bradford Weed, MD, of
Georgetown University Medical Center
and the National Institutes of Health, said
In an interview.

Dr. Wood noted that his work “is a
relatively new application of an old
technology—hyperthermia.” The main
problem with RFA tumeor ablation in the

past has been the small volume of tumor,
about 1.5 cm in diameter, that could be
destroyed with each treatment.

"Now we are
able to ablate vol-
umes up to about
5 cm with a single
probe placement,
and we can do
multiple treat-
ments. Each clears a small sphere of tu-
mor tissue, and we can add up these
spheres to create a larger sphere,” Dr.
Wood said.

A single probe

destroys 5 cm
of tumor tissue

To perform RFA, a needle electrode
that has an insulated shaft and an
uninsulated tp is inserted into the le-
sion, using imaging guidance—most of-
ten ultrasound, but alse CT or magnetic
resonance imaging (MRI). Grounding
pads en the patient’s thighs or back mus-
cles make the patient into an electrical
circuit. The energy released at the
uninsulated tip causes ionic agitation and
frictional heat, which leads to cell death
and coagulation necrosis.

“RFA also cuts off the blood supply to
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the tumar,” Dr. Wood said. "This partly
explains the low complication rate {less
than 2%}, As the needle is removed, it
cooks aleng the needle track, which stops
needle track seeding and bleeding.” The
'.-\.'\.'.II.IJLlll::-H:f' it gimilar 1o surgi:,:l.l alectro-
cautery, used to stop bleeding during sur

gery for more than 50 years, he added,

Crver the months following REA, fi-
brosis oocurs in the ablated area, and the
“cooked” tumor typically shrinks, Stable
or shrinking lesion size is taken to indi-
cate the absence of active disease,

However, technical problems in fol-
low-up imaging remain to be solved.
"RFA leaves a little rim of hyperemis tis-
sue around the treated site,” Dr, Wood
said. “This is difficult to differentiate from
residual tumor at the margin using cur-
rent methods.” His group is exploring
the use of MRI and positron emission
temography (PET) for follow-up after
FEFA umor pemoval,

De. Wood and his colleagues are work
ing with two types of RFA. In the coaxial
expanding method,
inner needles or
hopks come out of
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the hollow needle
electrode like an
urnbrella after inser-
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two types af

needles used
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definitive l|‘|rr:|.|:l:,- for :-.-;,:-|:|I;.1r_|-' liver tu-
VIS PEIThan |h.-.u:5i..u.] resection, but such
surgery is noi an option for some pa-
tients. Dir. Wood said that only about
20% of patients with liver metastases of
colorectal cancer are candidates for re-
section and that two thirds of those oper-
ated patients will have disease recurrence
within 5 vears, The other 0% of patients
are i|'.|-|u':.||l|-.- far medical reasons or have
unreseciable lesions

"We are WELY limiated in whatl wea can
da 'b-.'l'.l.'l:r' with :'.Il'c;i'\ul: rescotion,” D
Wood said, “We cannot use surgery to
el ..'IIJHE LUrPIGTS o |J.r-_t::- numbers of
micrometastases.” Fatients with two Lo
five tumaors are not generally considersd
candvdates for surgery, he said, but RFA
can sometimes be
used o remove or
reduce hepatic tu-
mors in such Ppa-
tients,

Another use is
in the patient who
i inoperable duz 1o
diffuse disease,
such as lesions in
both left and right
lobes of the liver.

“Many of these
patients are con-
sidered inoperable

Patient Care After RFA

Most patients receiving radio-
frequency ablation are discharged
the samme day as their procedure.
Sﬁllll.' Ly l."lEI.jLI.iI'E !ﬁ.I:ILHu IJILHEEH 1,:-r
postprocedure analgesics. Local site
tenderness is common, and patients

are warned not to use cold packs in
the first few hours following the
procedure, since this might limit

Figure 1. & coaxial ex-
panding needles slog-
trode used In radie-
frequency ablation. Af-
ter Imsarticn inla the tu-
mor, threg inner needies
of hiooks expand aut af
the hollow nesdia like
an umbrella. Pholo-
graph courtesy of Rita
Medical Systems Ing.,,
e, View, Califarnia.

promates the distribution of the friction-
al heat within the tumor, particularly
whien the carcinema is encapsulated,
Patients with liver metastases !}'Ftcall].'
have normal (soft) underlying hepatic pa-
renchyma, whereas
the metastasis is
hard and infiltra-
tive and more dif-
ficult to pinpoint
and treat with REA,
RFA mumor re-
mroval has not been
tested in prospec-
tive, controlled,
randomized clini-
cal trials because
such wrials would
b extremely diffi-
cult to design, Dir.

The NIH has an ongoing protocol/
trial for RFA of liver tumors that has
been ulldq.'rwu'r' fior several ¥EArs, and Dir,
Wood also performs the procedure af
Georgetown University Medical Center
and at Massachusetts General H{-spi:JI_

Ki.dne:.-"l'umur'l'rial
The MIH has a new research trial for
radictrequency ablation of kidney tumars
in patients with multiple or recurrent tu-
mors, contraindications to surgery, of

solitary kidneys
For example, D,
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REFA may he Wood said, patients

—_— with ¥Von Hippel

useful in Vor  Lindau disease are

ﬁ{p}mi Linday Predisposed 1o mul-
: tiple recurrent renal

kfdﬂﬁ}' disgase tumors that eveniu-

| Gl FiEu:n: 11, D,
Woad said that this ap].'-r-:uLh i3 ;.a-rl:'.l-eru-
ble for lesions that move with breathing,

The water-cooled method [Pigure 2)
uses @ neadle electrode that has a water-
cooled tip to prevent “charring” of tissue
and three parallel needles to ablate the
lesions, Dr, Wood said that this approach

|:-'_r' conventional
a;:-|.lr-::-uq.||e.~\.," Lir,
Wood said, "but
we Can somelimes
convert such a pa-
tient to & candidate
for surgery by us-
ing REA to ahlake

the tumor heating effect. Some mild

soreness ab the puncture site may
: e e = rral
Lpeeaist ays.,

it ikl

Patiznts may experience a low-

:

; gridéﬁ?lri' for a few days following
the procedure and are told tocon:
tact their physician for any fever
above 10050 F.

Wood said.

"We are cau-
tiously optimistic
that RFA will pro-
vide a useful ap-
proach for treating
many tumors, but

wie il lroaw rhar

ally require major
surgery to be repeated at intervals uniil
ultimately there may not be enough kid-
ney left to function. REA might providea
way to kill tumor and spare as much nor
mal kidney as possible

To date, Dr. Wood has performed

menrs than 10 maAiskreonmeneye aklarninn



needles used
in RFA

electrode like an
umnbrella after inser-
tion into the tumor
[see Figure 1), Dr
Wood said that this approach is prefera-
ble for lesions that mowve with breathing,
The water-coaled method I_FingI'l.‘ 2)
uses a neadle electrode that has a water-
cooled tip to prevent “charring” of tissue
amd three parallel needles to ablate the
lesions. Dr. Wood said that this approach
can ablate a greater volume of tissue with-

out charring (overheating at the edges of

the needle with inadequate heating at the
edges of the treatment sphere)

A number of different sources of ther-
mal ablation have baen used in the past,
including microwaves, lasers, and high
intensity-focused wltrasound. "REA may
be batter than ether ablative techniques
because it is fast, casy, predictable, safe,
and relatively cheap," Dr. Wood sa id,

Each ablation :'r-:i_ui:'rh anly 12 to 15
minutes and 15 usually done a3 an outpa-
tient procedure. Equipment costs include
502,000 to $30,000 tor the generator and
5500 o 51,000 for each needle used, D,
Wood said.

The most promising potential use for
FFA may be in treating liver tumaors. The
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"Many of these
|_.|_'|1i'.'|'|ll. Are Cor-
sidered inoperable
by conventional
up|.l||.l..1-\.|||.':'," Dir E

Wood said, “but
WL L3N Somellmes
convert such a pa-
tent toacandidare  §
for surgery by us-
ing RFA 1o ablate
lh:‘ lesion on ong
side, leaving the
other side for re
section.”

He added that
primary liver can-
cer | ||-r'p.|.h|:_|.".|u!..||
CArCinNOma oT hf."l:l'
may re-
hl'!.:llll:] (<L Ill.'”.'.'l
to REA than cale
rectal metastases
(Figure 3. This is
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because hepatocel-

lular carcinema usually occurs in the set
tng of cirrhotic liver disease. In this situ-
ation, the tumor is "soft”
surrounding liver parenchyma is “hard.”
This produces an oven-like effect that

whereas the

Figure 2. A water-cooled needle used In radicfrequency ablation shown inserted into a
bumier, This type of nesdle pravents charring or owercooking of tissue. Drawing courtesy of

Radionics, maker of the Cool-llp RF System.

the first few hours following the
procedure, since this might limit
the tumor heating effect. Some mild
?EDLI:;J]:'&E at the puncture site may

F‘.Jﬁﬁ._'g ['32'1:" da .]"ﬁ.-
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¢ and are told to con-

ﬁph}m{m for au}.r ﬁ:l.'rr

hﬂcquilc hydration following
thl: procedure is emphasized to lim-
it the possible risk of twmor-lysis-
like syndrome, although this prob-
lem has not been observed in actual
practice, In general, oral Auids are
i::l-;,:l,,lul.’il.ﬁﬂd in [!LE da';.'s fﬂ]li:l'n'!iﬂ'E_
the procedure, in the absence of
hypertension, congestive heart fail-
ure, renal failure, or other fluid
management conditiens,

SUCHL Lrials wouly
be extremely diffi-
cult 1o design, Dr.
Wood said,

"We are cau-
tously optimistic
that RFA will pro-
vide a useful ap-
proach for treating
many tumors, but
iy we do know that
the most impor-
tant determinant
of success appeirs
to be the natwral
history of the indi-
vidual patient’s
disease, and this is
difficult to pre-
dict,” he com-
|11|:'|1lr.-'\d.

Dr. Wood em-
phasized that the
success of RFA tu-
mor ablation is
heavily dependent on the skill and expe-
riecnce of the interventional radiologist
doing the procedure. “This 15 an imiage-
guided procedure, and accurate place-
ment of the needle determines both safe
1y and results,” he said,

The procedure 15 currently limited to
use at specialized centers, including the
Massachusetts General Hospital, George-
town University Medical Center, and the
Mational Institutes of Health (NIH).

Radiofrequency ablation has been ap-
J:-r|_1'|.'|:'|:_|. |_:l:r' the Food and DJ’IJ.E, h-:l.m:nis-
tration for ablation of soft tissue but not
specifically for tumor removal. Dr, Wood
said that reimbursement for the proce-
dure should be covered by codes for hy-
perthermia involving placing the needle
it the tumer.

ience a low-
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tiple recurrent renal
tumors that eveniu
ally J-\.'I.juill.' major
Surgery o {1 r'-E|.'I|.‘J|[L‘d at intervals wnnl
ultimately there may not be enough kid-
ney left to function. RFA might provide a
Wiy [+ k_|]| Tamar ..I:Llj Spare as much mor-
mal kidney as possible

To date, Dr. Wood has performed
more than 100 radiofrequency ablation
sessions, and more than 10 kidney tumor
ablations, B

Hippel Lindau

kidney disease

Figure 3. The top image is a pretreatment CT
scan showing a primary lives tumor (arrows)
The bollom Iimage shows the same tumos
afiter radloireguency ablation, The dark area
(arrows) represents coagulative necrosis.
Images courlesy of Rita Medical Systems
Ine., Mi. View, Calilarnia,



